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Abstract 
 
 A-2-year-old heifer showed a mass on the frontal part of the skull. Cytological analysis displayed pleomorphic, 
polyedric and fusiform cells with extracellular hyaline material. Histologically, the excised mass showed proliferation of 
spindle-to-polyhedral cells that exhibited anisocytosis and anisocaryosis. Osteoid substance was demonstrated by Masson´s 
thricromic stain. Tumoral cells and osteoid expressed osteocalcin. This case report communicates a very rare osteosarcoma 
in the corneal process of a young heifer. As the heifer was previously dehorned, it is possible that this procedure was a 
predisposing factor for malignant growth. 
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Introduction 
 
Osteosarcomas are bone malignant tumors of 
osteoblastic origin which always produce bone tissue and 
osteoid (16, 19). They are frequent in dogs and cats but 
unusual in other domestic animals (4, 19) and rare in cattle 
(6, 7, 10, 13). The aim of this study was to describe a 
singular case of osteosarcoma in a heifer.  
 
Case report 
 
The SDVE-INTA-Salta (Specialized Veterinary 
Diagnostic Service-National Institute of Agricultural 
Technology) was called to a dairy farm in San Agustín, 
Salta in Northwestern Argentina. A 2-years-old Holstein 
heifer presented a cranial deformation. Fine needle 
aspiration of the mass was conducted, samples fixed in 
alcohol and stained with 10% Giemsa. The animal was 
euthanized and a completed necropsy was performed. 
Tumor samples were fixed in 10% neutral buffered 
formalin, embedded in paraffin wax, and sectioned at 3 
µm. The sections were stained with Hematoxylin and 
Eosin, and Masson´s trichrome stain. 
Immunohistochemistry was performed by a two-step 
technique based on the dextran polymer system 
(EnVision
®
, Dako Cytomation, Carpinteria, CA, USA). 
The primary specific antibody was the monoclonal against 
osteocalcin (clone #OC 1, Biodesign International, 
Kennebunk, ME, USA). 
The tumoral mass grew in around 60 to 90 days. It 
extended in the temporo-frontal area reaching the eye orbit 
and producing exophthalmos (Fig. 1). The neoplastic tissue 
showed soft necrotic and hemorrhagic areas. The mass 
extended until the internal plate of temporal and frontal 
bones. It invaded the cranial cavity compressing the brain 
(Fig. 2). Cytology displayed solitary or clamped 
pleomorphic, polyedric or fusiform cells. Anisokaryosis, 
hyperchromasia and atypical mitosis were presented. 
Pinkish-violet material consistent with osteoid matrix was 
abundant between the cells (Fig. 3). Histologically, this 
mass showed areas of osteolisis, hemorrhagic and 
inflammation. The proliferating cells were spindle to-
polyhedral cells with the production of neoplastic osteoid 
and mineralization. Nuclei were spindle-to-plump shaped, 
and nucleoli were clear.  
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Figure 1. Osteosarcoma in a heifer. Tumor in the right 
temporo-frontal region. 
 
 
Figure 2. Osteosarcoma in a heifer. Sagittal plane section 
showing that neoplastic tissue occupied the frontal and 
nasal sinuses reaching the palatine bone. 
 
Pleomorphism and atypia of cytoplasm and nuclei 
were prominent. Bizarre mitoses were also observed (Fig. 
4). The histological pattern was heterogeneous and osteoid 
was stained green by the M-T only in restricted areas (Fig. 
5). Tumoral cells were strongly immunolabeled for 
osteocalcin (Fig. 6). The labeling to osteoid was weak. 
Metastases were not found on the lungs or any other soft 
tissue. 
 
Discussion 
 
Osteosarcomas are infrequent in cattle. From a 
total of 372 tumors in cattle from years 1955 to 1968, only 
one case was observed in a Hereford cow (13). Naghshineh 
et al., (7) found one osteoma and one osteosarcoma among 
1,980 bovine tumors recorded on a 25 year period and 
Lucena et al. (6) found one nasal osteosarcoma among 586 
neoplasias.  
 
 
Figure 3. Osteosarcoma in a heifer. Pleomorphic cells with 
intercellular material consistent with osteoid matrix. 
Cytology. Giemsa stain. 
 
Figure 4. Osteosarcoma in a heifer. Proliferation of 
spindle-to-polyhedral cells is seen with random foci of 
osteroid in a haphazard arrangement. HE. Bar = 20 µm. 
 
The histological composition is highly variable 
but the production of osteoid is a constant feature. Even in 
the so called non-productive osteosarcomas a scarce 
amount of osteoid is always present (19). The here 
reported case was classified as a productive osteoblastic 
osteosarcoma (16). Osteoid substance was observed at 
cytological examination, HE-stained sections and stand out 
by Masson´s trichrome stain (18). Because neoplastic cells 
and osteoid were immunostained for osteocalcin, we 
considered that these cells were derived from osteoblasts 
(18). 
Osteosarcoma is a common tumor in the 
appendicular skeleton of dogs and cats, mainly in the 
metaphysis of long bones (19); this is also the case in other 
animal species (4). They are extremely rare in the limbs` 
bones of cattle (12, 14). An extraskeletal osteosarcoma 
have been reported in a cow (1). 
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Figure 5. Osteosarcoma in a heifer. Proliferation of 
spindle-to-polyhedral cells, abundant osteoid is stained 
green. Masson´s trichrome stain. Bar = 20 µm. 
 
 
Figure 6. Osteosarcoma in a heifer. Neoplastic cells are 
positive to anti-osteocalcin antibody. IHC, Bar = 50 µm. 
 
In production animals, the heath is the most 
frequent location (19). Usually maxillary bones and jaws 
are the affected organs (2, 8, 9, 10, 17). Endemic 
ethmoidal tumors have been characterized as epithelial or 
mesenchymal blastomas, including osteosarcomas (11). 
Another neoplasia that should be considered in the 
differential diagnosis is the horn cancer which is frequent 
in Zebu cattle in India, Sumatra and other Asian countries 
but they are squamous cell carcinomas (5, 20). 
The present case probably aroused from the 
corneal process. The heifer was dehorned which can be a 
predisposing factor for malignant growth. Trauma and 
chronic inflammation have been considered as possible 
predisposing factors for development of this neoplasia 
(15). As far as we know, this is the second report of an 
osteosarcoma from that origin (3). 
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